Olfactory projections in the lepidosirenid lungfishes.
Olfactory nerve and olfactory bulb projections in lepidosirenid lungfishes were experimentally determined with neural tracers. Unilateral injections of DiI into the olfactory nerve labeled the accessory and main olfactory bulbs as well as fibers of the anterior root of the terminal nerve, which terminates extensively in cell groups of the medial hemispheric wall, the dorsal and lateral pallia, and the preoptic nuclei and posterior tubercle. Lepidosirenid lungfishes do not exhibit separate vomeronasal nerves, but previous data indicate that calbindin-positive receptors within basal crypts of the olfactory epithelium are homologous to the vomeronasal organ of tetrapods. Unilateral injections of DiI into the accessory olfactory bulb reveal an accessory olfactory tract which terminates primarily if not solely in the ipsilateral medial amygdalar nucleus as in amphibians. Unilateral injections of tracers into the main olfactory bulb reveal extensive projections to all cell groups in the ipsilateral telencephalic hemisphere, except for the medial amygdalar nucleus, as well as secondary olfactory projections (decussating in the habenular commissure) to the contralateral dorsal pallium and main olfactory bulb. Secondary olfactory projections also terminate bilaterally in diencephalic and midbrain centers after partial decussation in the anterior and postoptic commissures, as well as in the ventral hypothalamus and posterior tubercle. Cladistic analysis of the extensive secondary olfactory projections indicates that this pattern is primitive for all bony fishes whereas the reduction in secondary olfactory projections in amphibians, particularly anurans, is a derived, simplified pattern.